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URDGVDQGEULGJHV7KHQRQGHVWUXFWLYHDVVHVVPHQWRIWKHFRQGLWLRQRIHQJLQHHULQJVWUXFWXUHVXVLQJ*35KDVODWHO\
EHFRPHTXLWHDQDWWUDFWLYHDQGHIIHFWLYHPHWKRGRIWHVWLQJ>@>@
7KH VXEMHFW RI WKLV VWXG\ LV D WKUHHVSDQ 5& URDG YLDGXFW ZKLFK LV SODQQHG WR PRGHUQL]DWLRQ ORFDWHG RYHU
UDLOZD\OLQHV,QUHODWLRQWRWKHDGRSWHGUHLQIRUFHPHQWPHWKRGDQGWKHODFNRIGHVLJQGRFXPHQWDWLRQIRUWKHH[LVWLQJ
YLDGXFWLWZDVQHFHVVDU\WRREWDLQEDVLFLQIRUPDWLRQRQWKHEHDPVH[LVWLQJLQWKHREMHFW7KHPDLQSXUSRVHRIWKH


















RQ WKHZKROHREMHFW7KLVFKDQJHZDVSODQQHG WRSHUPLW WKHPRYHPHQWRIKHDY\ WUXFNVZHLJKLQJN1GXULQJ
QRUPDOVHUYLFHRI WKHYLDGXFW+RZHYHU WKHRZQHURI WKHYLDGXFWGHFLGHG WR LQFUHDVH LWVFDUU\LQJFDSDFLW\ WR






(DFK *35 DSSDUDWXV FRQVLVWV RI D IHZ HVVHQWLDO FRPSRQHQWV 7KH PDLQ FRPSRQHQW RI WKH ZKROH PHDVXULQJ
V\VWHPLVDFRQWUROXQLW7KHEDVLFWDVNVRIWKLVXQLWDUHWKHIROORZLQJFRQWURORIWKHDQWHQQDVLJQDOUHFHLYLQJDQG
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FRQYHUWLQJ IURP DQDORJ WR GLJLWDO DQG FRRSHUDWLRQ ZLWK D FRPSXWHU 7KH VHFRQG FRPSRQHQW RI WKH *35
FRQILJXUDWLRQLVWKHDQWHQQDZKLFKLVHVSHFLDOO\LPSRUWDQWIURPWKHXVHU¶VSRLQWRIYLHZ*35DQWHQQDVFRQVLVWRI
VXLWDEO\SUHSDUHGVWHHOSODWHVFDOOHGGLSROHV$QWHQQDVGLIIHUIURPRQHDQRWKHUSULPDULO\LQWKHRSHUDWLRQIUHTXHQF\







































UDGDUJUDPV / VKRZ WKDW WKH ILUVW OHYHORI UHLQIRUFLQJEDUV VWLUUXSV LVRQD VLPLODUGHSWK LHP IURP WKH
XSSHUHGJHRI WKHEHDP3RVVLEOHGLIIHUHQFHVFRXOGEH WKH UHVXOWRIXQHYHQQHVVRI WKH WHVWHGVXUIDFHWKH OHYHOLQJ
FRQFUHWHOD\HULQWKHVHSODFHVWKHVWLUUXSVDUHVLWXDWHGDOLWWOHELWGHHSHU,QRUGHUWRGHILQHILQDOO\WKHSRVLWLRQRI
WKH VWLUUXSV LWZDVQHFHVVDU\ WRDQDO\]H WKHEHJLQQLQJ IUDJPHQWVRIHDFK UDGDUJUDP LQGHWDLO ,Q WKHVHSODFHV WKH
WHVWHGEHDPZDVIXOO\XQFRYHUHGDQGWKHVWLUUXSVZHUHFOHDUO\YLVLEOHRQWKHUDGDUJUDP7KHOD\HUDWDGHSWKRI
PLVFOHDUO\YLVLEOHWXUQHGRXWWREHWKHXSSHUHGJHRIDQLQWHUQDOKROHLQWKHEHDP$GGLWLRQDOO\WKHOD\HUDWDGHSWK




7KHGLVWDQFHVEHWZHHQ WKHUHLQIRUFLQJEDUV VWLUUXSVZHUHHVWLPDWHGEDVHGRQ WKHSDUWRI WKHUDGDUJUDPZKHUH


















P)LJ%DVHGRQ WKH*35WHVW LWZDVGHWHUPLQHG WKDW WKHPDLQXSSHU UHLQIRUFLQJEDUVZHUH VLWXDWHGDWD
GHSWKRIDSSUR[LPDWHO\PIURPWKHWRSHGJHVRIEHDPV6SDFLQJRIWKHPDLQXSSHUORQJLWXGLQDOUHLQIRUFLQJEDUV
ZDV GHWHUPLQHG TXLWH DFFXUDWHO\ $IWHU GHWDLOHG DQDO\VHV RI ERWK FRQVLGHUHG EHDPV RQO\ WZR ORQJLWXGLQDO
UHLQIRUFLQJ EDUV ZHUH GHWHFWHG 7KH UHEDUV ZHUH SRVLWLRQHG LQ ERWK FRUQHUV ± DSSUR[LPDWHO\  P IURP WKH
EHJLQQLQJDQGHQGRIWHVWHGEHDPV7KHGLVWDQFHEHWZHHQUHEDUVUDQJHGIURPWRP$GGLWLRQDOO\LWZDV
GLVFRYHUHG WKDW WKHXSSHUSDUWRI WUDQVYHUVHUHLQIRUFLQJEDUV VWLUUXSVZDVSRVLWLRQHGDWDGHSWKRIDSSUR[LPDWHO\
P6SDFLQJRIVWLUUXSVZDVDSSUR[LPDWHO\FRQVWDQW+RZHYHUWKH\ZHUHPRUHGHQVHO\SRVLWLRQHGDWWKHHQGV
RIWKHEHDPVPDQGVSDUVHULQWKHPLGGOHSDUWP7KHPDLQERWWRPUHLQIRUFLQJEDUVZHUHVLWXDWHGDWD
OHYHORIDSSUR[LPDWHO\PIURPWKH WRSHGJHVRI WKHEHDPV7KHQXPEHUVDQGVSDFLQJRI UHEDUVFRXOGQRWEH
DFFXUDWHO\GHWHUPLQHGGXH WR WKHFRPSOH[FURVVVHFWLRQRI WKHEHDPV7KH WRSHGJHRI WKHKROHZDVDWDGHSWKRI
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